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Marine High Risk Site Surveillance (MHRSS) 
- Changing scope 

• Risk-based surveys 
– 2002-2004 

• Early detection of 7 
primary target species 

• 8 harbours of first entry  

– 2005-2018 

• Early detection of 5 
primary target species 

• Range extensions by 4 
secondary target species 

• Detect other species 
New-to-NZ 

• 11 harbours 
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MHRSS – Changing risks 
International vessel arrivals - 1999 

(b) No. other vessels 

(c) Volume discharged ballast 
      (x1000 m3) 

(a) No. merchant vessels 

Source: Inglis, G. J. (2001b). Criteria for selecting New Zealand ports and other points of entry that have a high risk of invasion by new exotic marine organisms. Final 
Research Report, Ministry of Fisheries Research Project ZBS2000/04, Objectives 1 & 2. National Institute of Water and Atmospheric Research, Wellington, New Zealand. 
27 pp 



Reported antifouling - 1999 
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and Atmospheric Research, Wellington, New Zealand. 27 pp 



MPI Project 18616 - Optimising New Zealand’s 
marine biosecurity surveillance programme 

Objectives 
• identify ports with the highest relative entry likelihood for non-

indigenous marine organisms (NIMS)  
• develop a systematic, statistical likelihood-based methodology to 

evaluate how the MHRSS could be optimised for the detection of NIMS 
• recommend how survey effort should be assigned among ports 

 

Questions 
• How have risk profiles changed since 1999? 
• Does the current range of MHRSS sites adequately reflect changes in 

risk? 
• Is survey effort prioritised according to contemporary risk? 
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General approach 

• Biofouling 

• Ballast discharge 



Vessel traffic: 2000-2016 

Wellington Whangarei

Opua Picton Taharoa Tauranga Timaru

Lyttelton Napier Nelson New Plymouth Onehunga

Auckland Bay of Islands Bluff Dunedin Gisborne
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Influences on ballast discharge – vessel type, size & port 
operations 



Preliminary model fitting 
 Ballast discharge by bulk carriers 

GLMs and GAMs 
• Volume discharged (Y) ~ Vessel size +port 

• Size – Total Ballast capacity / Deadweight tonnage (DWT) / 
Gross tonnage 

• Port of entry – Fixed / Random 
• Best models used DWT 

• Models predicted actual discharge well 



Project status – July 2018 

• Analysis ongoing 
• Complete model parameterisation 
• Predict to 2015-17 data 
• Develop likelihood prioritisation model 

• Completion by 30 November 2018 


